Activation of the cAMP pathway by variant human MC1R alleles expressed in HEK and in melanoma cells.
Alpha-melanocyte-stimulating hormone (alpha-MSH) activates the melanocortin-1 receptor (MC1R) on melanocytes to promote a switch from red/yellow pheomelanin synthesis to darker eumelanins via positive coupling to adenylate cyclase. The human MC1R locus is highly polymorphic with the specific variants associated with red hair and fair skin (RHC phenotype) postulated to be loss-of-function receptors. We have examined the ability of MC1R variants to activate the cAMP pathway in stably transfected HEK293 cells. The RHC associated variants, Arg151Cys, Arg160Trp and Asp294His, demonstrated agonist-mediated increases in cAMP and phosphorylation of cAMP-responsive element-binding protein (CREB). Whereas the Asp294His variant showed severely impaired functional responses, the Arg151Cys and Arg160Trp variants retained considerable signaling capacity. Melanoma cells homozygous for either the Arg151Cys variant or consensus sequence both elicited CREB phosphorylation in response to alpha-MSH in the presence of IBMX. The common RHC alleles, Arg151Cys, Arg160Trp and Asp294His, are neither complete loss-of-function receptors nor are they functionally equivalent.